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a) 7;u:fr'J&« (Na^iO &£V ! T)l'*V±m&m<?>'J?%< ti>-Jj 
t<Di&&77 y ? X (Flux) ^&c£v>T. if^^l* (Ga) . T^^-^A 
(Al) (In) frhtt&W-frhmiZfctz'ptsii t fc — 

IIIJ£7cft£:M3?t (N) i £©££-£.2> £ t i «) Mft#<; * i^ B B a J^S 

2 ] iiimsg***, *pj «>a ( g a ) umjtmmm^ 
aft a (Ga) ^B a H T'*^is«ifefc^^^fe 0 
[»*I3] T^av&iiav a (Li) , av-^A (k) > ;nfy 

*A (Rb) , -fev^A (Cs) |5iO f 77>y^ (Fr) tf* <b & fM» S 
< t o-C&tK TA'*U±*H4kJR**, U)Vi/*7J* (Ca) , * 
(Sr) , /n'V^A (Br) £ «fc C^v v*> A (Ra) frhtt&Wfr 

[ft^JM5] th'J'i'A (Na) fc*;Vy-?A (Ca) *^ 
v^A (Ca) Ojfcif^ 0. 1-9 9mo 1 %<^>|EH-C*-5IS^4SBiRO» 

[ff*^6] mi2?I#7 9v th'J^A (Na) fc'J?"*A (Li 

[11*^7] ^HJ^A (Na) fcUf-^A (Li) OMCttti'Jf") 
A (Li) OitW\ 0. 1 ~9 9mo 1 %OttHT?*<5»#:£6 IBftOSil* 

So 

8 ] lWIBKJt&*#*», iaK 1 0 0 - 1 2 0 0 °Cf±t) 1 0 0 P a ~ 2 
0MP a -e**» m« 1 ri»e> 7 OV^-f tLj&»^|BRO«ai^rtt 0 
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[f»*S9] lilt LT, mm (N) ^t#*£j$ffl1-&!M^l rt^ 8 

tttffcjRi o] Mm (N) mm (n 2 ) fTx&zvry*:-? 

(NH 3 ) < t-^T*SW*5l9e«0«a^ft, 

13 (N) 7>«T (NH 3 ) #*5gL<«± 

> (n) **xi:ofl-g-**x-e*^ff*^9fe«o^^o 

[Rt*9 13] « fc 4 SIIIll67C*fl'fk»# % i /;l«P B a B ff*^i 

Ml 2f3«WSim 

[Ift*9 14] « t ft a lllftx«gft;!»^ »*03B«-C* *W #31 l 2 

1 5 ] mem^ at«±^3B*s*irv»<6ti*^ 1 4 temo^ 
ummi 7) mspfms^ mm (so , r^^^ (ai 2 o 3 ) , ^ 

>v*A (In) , T^^-^A (Al) , mWyJ+JJ* (InN) , Mimm (SiO 
2) > HMb'f>^A (In20 3 ) , M$& (Zn) , v^*v*A (life) , ftffc&iS ( 
ZnO) . SHfc-v A (MgO) ^ilK^v-^A (Ge) frb%&Wfrt>mSl 

JR7 9y^^4»tc4sv»T % tf'J^A (Ga) > T^^-^A (A 1 ) i3it>M> 
5>»>A (In) ^e>**»^e>S#?$tLS^!&< t*)-ooiIIJifex*tM ( 
N) fc*RJSS**£i:K.t «)III*7C*38<b»oJ|l|if**jftft$***ft»:*J 
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[flf^Jf 2 0 ] lIimTtmK if V * A ( G a ) t?*> I? % III^TC^M^t?^- 
*£ B B B rt s \ M^tf';^ (Ga) #S H H H T-&&If*:gl 9iB|R<7>§^?j&o 

[it ^ 2 1 ] mt zziiiMvtmmitmK ^-m^ttzm^nxh^m 

Ml9i/;li2 0 IStroS^tfto 

[fflf#£2 2] *^&&III|£^|?M'ffct^\ ^Ii^f^T"^)^|f^2 1 

[f»*«2 3] huIS^II^ ^£±KM£*ltv>£ 1^112 2tm<OUm. 

[ff^2 6] ^i:^^Iim7C^M^O«^@^ 5cmm±-C&£if 
1 9 2 3 wrtLiHifgiSoMit^&o 

[fs*^2 7] t ^jstoi-^t, mtm^mz? ? ••■> ?**!<~ 

ft&m£X& < 1 9 3i»«b 2 6 OV*r*t^t;|B«lO$i3S^teo 

[IS*® 2 8] mitW. Ca3N 2> L i 3 N x NaN 3 , BN, Si$*4,t3i.V 

o 

#31 1 9 frh 2 8 OV»r*i*t=IB«0«jfi*fto 

IM3 0] ms*mi&* it (si) , r^^-f- (a 1 2 o 3 ) . -r 

yV*7& (In) > (Al) „ SMt>f (InN) , ftft&X (SiO 

2) , Mt'OW* (ln 2 0 3 ) % X» (Zn) , ^^v^A (Mg) , »fl2E» ( 
ZnO) . Mv^*^v>>A (MgO) jSilWW^A (Ge) frhK&'&frbm&l 

lfff#j£3 1] T)VijV&mtf. Uf-^A (Li) , ±M)*A (Na) % 



ttiliE^ 2003-3061565 



& m 2003-088482 



*';>>A (K) , JHfy^A (Rb) , -fcv^A (Cs) £ £ A ( 

Fr) A»e>**#*»5>a#?$*L^ft< t fc — ofi»), 7;V*V±^^JS^ 
*;i/->^A (Ca) v 7bn>fH,A (Sr) , /f>J r>A (Br) fcilFr/^ 
A (Ra) & £11^51^$ *i£^ft< t 4— ot»**|»*9ll 9^3 0 

[ff«3 2] 2W**&ft*Jffi*$-fr«»^l 9j&>&3 1 OV»r*L5*»tC 

[it « 3 3 ] i*?>32 cov^rtL^^iam<7?M^fen *i 

3 4 ] 1 0Vcm2 JSLTT?* 0 > t*f«{E ?^2c 

Mf*£ 3 5 ] (E^Mri* 1 0 2 / c m 2 J^TT*& 1) % S*g<OR ?#3c 
mJa±"e*4|*S 3 4 SB*OIII«7C«fti»#i»fio 

3 6 ] $ES^jgrt s 1 0 1 / c m 2 &TF"?$> *) , f^iOS $#5 c 
mJtt±-e*4»*«3 4B«OIII»l5c*fiik^y ->A^ B H Bo 

[ff«3 7] if#£3 3 3 6 OV»-f ft^^BftWIHaSTCM-fkM 

[W*I 3 8 ] £ £ 0#jJ|#Ji #\ ff jfrg 3 

umm 39] P m*m&m t n m#2»#ji t l t * o , m m*m 

timo&tk < 1 1>—m#, »*fi3 3 j5»p> 3 6 OV>r*tjJ»fc:|B«OIIXgl7GM 

mie**f$^ : F^'(£ffl$tL-S,^#:@(7)/i?^ < t^-o^, W«3 3 frh 3 6 
OV>TtL7)4C|S«OIII^7n^^k^W^ B B H ^^>fM$tL-CV^«^3 7 
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M 2 0 0 3 -0 8 8 4 8 2 ^- >' : 5/ 

m$m<D'pti: < i: 0^1*^3 3^3 6 OV^-fn^^fB|ic<7)IIIM7C^S 
9$&-W&J&Z*irt$ *) ; miBM^ff*Jg3 3 aft* <b 3 6 ov^-f tiiMzumvu 

[rv^s 43] n , mm* azxtp w^mwm - w 

tfl^fitijS^tifc^'ft-K (LED) 3£T-£#tr¥-gfl^m-e&-p 
tfrgE=*©il?$; < & — f |f*^3 3 frh 3 4 Ov*f*t7WcflBfiOlII 

W*S4 5] n S^MMfc* , ffl£ft&* £ «t Of p &#$#* ^\ £ Oil? 
T?«S $ *LTfl*J& $ tLtz^mfe V> ~F (LD) «T-£^tr*#-fc££gT»&oT, 

[nt*3 47] p &¥«#* t n m*m#m t l fc** > - wf* a- 

Mo 

[0 0 0 1] 
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[0 0 0 2] 

mWtm&itV}<r>*mmt. Will ^rng^it^f/Mx^I? 

> M-fb^v^A (g a n) ^ae^n-cv^ 0 &*-e(i, M-fb** 1 ; ->act) 

£ o Lrt>U 1300-1600 1:, 8000 

~17000atm(0. 81-1. 72MPa) t^oB'MUM&'t&mti- 

& 0 z<Dfflwzm$:-r&fz#>iz, ±hw& (Na) 75 v tx^xmit-trv V 
^w.m&^i&'t&im oar, rNa77 7^xgj tt>^i) &w\5£ztitz 

mtlf, #»«l#P.s) 0 ^Tr&KitUf, #Df*SK;6 ? 6 0 0-8 0 Ot: 
£;MiIKT^*K £ & , &5 0atm (IHMPa) SJgf-CTlf & - <h 

m/B#p B 1*|jg&<7>T% 1 0 0 OMCDW/ST-kiU 'Jlf ©iftf'J L^t# 
(L i 3 N) tjfV^Ut*KfcZ^xmt1fVV^m&*$L& 

im<D¥-mmzt$^x & mmx&z 0 

[0 0 0 3] 

m^xm 1 1 

J. Phys. Chem. Solids, 1 9 9 5, 5 6, 639 
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&BL 2 0 0 3 -0 8 8 4 8 2 /<- V \ 7/ 

Journal of Crystal Growth 247 (2003) 
2 7 5-278 

vmim 1 1 

5 8 6 8 8 3 7^ 
[0 0 0 4] 

[0 0 0 5] 

mm i m-ik-f & it $> <o^m 

IS*0«j6^rttT?*o-C, tfV^A (Na) fc, T/UfcV&K (NaSrBfeO 
j3 e t0 f T^^U±«^O^^< (Flux) *C 

iSV^T, (Ga) „ 7 /I' 5-* A (Al) iSiCM >v<5A (In) 

t>%&m*t>m$iztLiz'j?%< ti>-^<mnmjtmtmm (n) 

[0 0 0 6] 

dWi^H, tf'J^At, T^*U^flS (Na^iO ^L<(±TJU*V± 
[0 0 0 7] 
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i>— -JfVtem?? v txquz&^X, (Ga) , T^5-^A (A l ) 

iJiO^^v^A (In) *^*5^f>lK?^^^< ti>-^<DIIWot 

mtmm (n) t^iit^^ituj: ^nmTtmmit^^^^m,^^ 
mbmt, mmim7tmmt%>izmz ^xmtz^iimjtmmitm^^^ 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

*§&WK&^X, IimTtmii, *V*J2* (Ga) , T^^-^A (Al) , 
^>->*^A (In) X'b&tiK Z<D%frX\ ^'J->A#jfiU>, 4*:, IIEK 
7c3RSftftJMS£«U SfbtfV^A (GaN) f^ti^^tWH^ Jtt 
T^-t^#fi, ^CM-fb** 1 ; ^AO^Hl^M-r^^^&i tv^s\ flfcoil 

[0 0 1 11 

**l!©ii««JI*ffi»:fiv»r, r^av&Jmi* (Li) , 

*a (K) , ;nfi?*A (Rb) , -tv^A (Cs) jsi^y^v^A (Fr 
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) -C*0, TA'*'J±jR^JKtt, *^>>)i (Ca) , xhn>f-)A (s r) 
, ^U«5rA (Br) (Ra) I?**,, -ttfbti, JjMBrC-ffiffl L T 

*>&v»u -HS£l±-CftfflLTUv> 0 fftU»Ott, LUC 

a, K, Rb, J: «J«F4Lv»ottL i ^irrc a-e** 0 7 foil V 

^JRiSitrT^^'^IS^JRoaSJnJtsp (mo 1%) M\ f-HJ^A (Na) t 
T^*U#Mi5«ttFT^*';±^JStO-e-tt^L> 0. l-99m 

0 1 %<OiIt^t), Sft L< f±, 0. 1~5 Omo 1 %<0|Eirc*«K 

4 L< f±2. 5-3 Omo 1 %O$EBT'&£ 0 ttz, (L i ) 5gL< it 

U)\s*y*jU (Ca) ^f»T*tffit«&, th'J^A (Na) t*;Vy^A ( 
Ca) fc©fc»fK:*t-**#/U3/*A (Ca) <Ditm (mo 1%) t± % 0 
. 1 -9 9m o 1 %<7>1£HTN&«K #f4 L<(±, 0. l-5 0mo 
**K <£ I?$t4 L< f±2. 5 -3 Omo 1 %«0<EHT*& o 4£, Jf'J^A (G 
a) fc^h'^A (Na) tO^WfCiti-S-^ h'J^A (Na) ?>.fcfc^ (mo 1 
%) it, m*-&. 0. 1-9 9. 9mo 1 %tf>«SBT?ablJ % #4 L< «U 3 0- 
9 9m o 1 %<OfI-e*t), £r>Sf4L<(i60-95mo 1 %<Z)|EBT?**o 
: t F 'J -)A : 'Jf ^Af L< (W^v^AWmo l 3. 7 : 9 

. 7 5 10. 2 5^, <$izftt Lv> 
[0 0 12] 

1 5 0 Ot:, ff^Jl00Pa-20MPa-e*»), 0 4 L < l±, ifij£3 0 0-1 

2 0 or, JE2J0. OlMPa-lOMPatJbO, i *)#?4 L< (4, S&5 0 
0- 1 1 0 Ot^ JE^O. IMP a~6MP af^o 

[0 0 131 

2|c|&^0*10»di^ft^iJv>T, HtCM (N) «x.MT, 
(N 2 ) T^-^-T (NH 3 ) tf^T'&I?, CtLibiirl^LT*) «fc < , 

?l£J£^t±$lJP££ft&v> 0 #jz N 7 ^-rtf* BUSfchZfeM 
X'&2><DX% #?4 Lv^ 0 
[0 0 14] 

lfW%<r)%, 1 ©WBttrftKfc^T, 2 <Dwu&-%m*®.*&t>-£x i> «fc 
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10 0 15] 

zt*>vsffi.x-hz> Q z<D&n\z-ftt\^ y^mm^^mitif) vA^^mm 
-e#& 0 mmtttmwi*, mm (so , m>$i- (ai 2O3) ^ 

(In) , 7;l^-^A (Al) % M'ft'Ov^A (InN) , (SiO 
2) ^ m^fk-f >v^A (ln 2 0 3 ) , Mi& (Zn) , -?7^~>>yA (Mg) , mitffi£& ( 
ZnO) , Mit^^^^OA (MgO) , (Ge) ^%^> 0 

[0 0 161 

^fpgoljl 1 Mx.ii\ Ell ^^-r^g^fflv^T«$tL^, 0 EI 

1 (A) H^-t-ioK, £?>Mii, 7j^#>^lt. I^4i, m^4^ 
4n::@eS£*i£jt§fcItjE^§£3 £ £W"f o 1 i:ii/H^2 1 

2 2li/H/2 3t L , CI titfW^tP 4 O * £ XMX L TiNEItf^ff 3 tc 
ilLTv>5o mi (B) iCTjcfi^K, »EiStift#^3 0^^{±, TO 
6^iBS$ti. :©tc, ^/sfci^ h 'j^At, t;^';^ (Na£ 

[0 0 17] 

, #x**>^i^f>, (21, 22, 23) *aL-cau^ir^t»E 
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ffi^Wfi5#5JwJ: OWfitt-f&o fit, — je^fW. j&DBE, flnf&1-&£ i: K «fc *K 
[0 0 18] 

* 'J liilO^^ < H - J «il 7 7 7 ^ ^ t CiJ v^t, tj'J-^A (Ga) 
% T^5--7A (A 1 ) t3ZXM>WA (In) *»?>4&**»?>a^$*l4^ 
&< t<>-ooni^7C*i:S* (N) fc«rRJj5*«c:fctcj: *)IIim%mMit 

m a * $ * & i imx*2'ffc& jm§ a w « jg^-ffi k * v» -c, ii m7c* 

ltt?:fJ6iiL, i*tttMrC7 9y^x**ttlS*, mflBIII^TcSaM 
[0 0 19] 

x) ^<t^i»fltrfBW B H B <7)f^«, #KMR$:h.4i/>rt* 

Tiv> 0 itOtf^Ltli, MMMfcff'JfA (GaN) , ^A9t£ 

it7)l>±-trA (A IN) , V"7t<(7. y'jr/ (Si) , 3JTVfA.«k* (G a 
As), Mft^V (GaN) % mt7)\>%-*7& (A 1 N) , M\>>r4m. ( 

s i o » (bn) , awk'j^^Ajtfu (l i g a o 2 ) . *•> 

*-fb^a-^A (ZrB 2 ) , (ZnO) , 

'JWfc*** (BP) , MoS2> LaA103, NbN. MaFe 204, Z 
nFe 2 0 4 , ZrN, T i N, V Wt#*V *A (GaP) , MgAl 2 0 4 , 
Nd G a O3, L i A 1 O 2 , S c A 1 Mg0 4, C a g L a 2 (P0 4 ) 6 0 

{f, 0. 0 0 0 5- 1 0 0 0 0 0//m, ffSL<l±0. 001~50000^m 
, J: L< {4 0. 0 1-5 0 0 0 // mtf>$£B-?&& 0 ^ Ai£ig|l3f 

KH\ Mx.lt ^T«&JK$«aj£fii2; (MOCVDft) . ^9>f K*tfBJfcftifc (H 
VPE) % ^ie^^y-ft (MBEffi) «KJ:oT\ afeBE±H»jjfCS * 
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z<om&frh. itfBTOo^: I $ li 5 c m & C t L < , CO 
HfrfaS^<7>tgffl(±, #0xJ±\ 2 - 5 c mt?Jb >3 > ffii L < ti 3 ~ 5 cm 

ct )9 0t l< {±5 cmt*i ( irf3m*@£ti\ mrfeif usiMo 

[0 0 2 0] 

< Z\ttmt L^ 0 iftSESft&H:, «x.lf. C a 3 N 2 > Li 3 N, NaN 3 , 
BN, Si 3 N 4> InN^&lK :ti^lilWfflLtU<, 2 «HJtt±T?#Jfl L 
T^iv^o mVS.iYM<n~7 7 v &m&it. 0.0001 mol 

e%-99 mole%, "Cab »K Sfi L < tit, 0.001 mole%~50 mole*t?* 0 , =fc 

L < {±0.005 mole%-5 molere£>& 0 
[0 0 2 1] 

[0 0 2 2] 

Htff5»2 0^ii^ffilCioV^T, 7/l/# V&JRWt, VT-^A (Li) , ^ h 'J ^ 

A (Na) , (K) , ;Hfi?<^A (Rb) , ty^A (Cs) ££0*7 

7>^>t7A (Fr) TNfcO, 7/U*';±SWkjRli % #;W>*A (Ca) , Xfn 

(Sr), /<'J*A (Br) fei^'^A (Ra) »K ififctit 

*«-e«fl§ Ltu< (J)MB( 777^) , 2 *tim±-e#ffl LtU^ 

[0 0 2 3] 
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SS^SSItt, 777 ^^*-CIII«5c*a'fb'»i:S**Slc.$-&*i(f iv> 0 
[0 0 2 4] 

felltc&^T, »Mfi, 1 0 2/cm2JSJlT* J SfiL<, iOjffJKUii 
J?iS3£# (M£{f, 1 0 l/cm2jp;T) oton*, ifc, ^<75«*@<7>fi 
Si±, «ilf» 2cmttl, SFtL<IJ3cmW±f*>), J: L < t± 5 c 

5 c mT-ifc^t«l L < , IHrSMbkSofBIHfi. 2-5 

cm-C*0x £f£L<(i3~5 cmt*D, <t"9$fiL<(±5 cm?**. 

Jfc*mte**FU fit, 7*ffU7t>^ (PL) 5£S&i§J<, -e- 
O±CM0VPESi:J; ») G a N#|§ B B B #ll*ffM-ttL{4\ ^p^f^^^f, 

[0 0 2 5] 

*-K (LED) > (LD) SJtftfe-fe^-e&a^ *j&i©8 
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> pnpll-7>yX^ npn|h7>y^^ n p n plt'f V X *? 

feliZ.£ *) nIG a NBSrff^jScL^ CO±tC, ##*tt;L-&tel±tfr3B£ Infill:: LT 
, plGaNi^iin^ p n»^**#**3&«Rj6"T?§* 0 COi^t" 
J^Ttw^-t, IWhy^yX^, LED. LD, #*#7fc-fc >^7\ 

[0 0 2 6] 

3 1 o±t:*Itt*»#i 3 2 c:o±K, y-xi 
S33, r-h«ffi3 4J3J:tf KW>*ffi3 5ri^J!K$*iTv** 0 RIHKiJV* 
T, 3 7 (i N igJSjg2^7nmi : -*^i-o ^Otfrif F7>y'X^i:i3^t, b« 
f£lfel§tt-^z»#:Jf 3 1 £ J: WIBScmtt^NMMi 3 2 < fc-oj&^f&IE 

€#Jf 3 1 *^^^^ B B H T"ffM LT & «fc v^ 0 G a N#^ B H a «, mk 

fiOGaNJ|M»A». «I3T*«E»T?*0, ^n a p^T'^^>^f>, i*t*fflv>*Hf, 
[0 0 2 7] 
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[0 0 2 8] 
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G a NJ1 4 1 i p!GaN14 3 t<Dm^ m&m t LX<7) I n G a N* 4 2 
ftM£*iTV>& 0 n!GaNf4 lWTt:(inll4 475 f @Si$tL, pi 
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*c/;(|9C0SE M¥*#HS) 0 
[0 0 5 6] 
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